We examined heterozygous transgenic (Tg) mice that overexpress V717F amyloid precursor protein (APP) for delay eyeblink conditioning (EBC) and hippocampal volume with magnetic resonance imaging (MRI). Platelet-derived APP mice were significantly impaired on EBC relative to wild type (WT) litter-mate controls. T2-weighted spin echo images (62.5 ؋ 125 ؋ 500 m) of the same mice were acquired under anesthesia using a 9.4T magnet. Tg mice had hippocampal to brain volume ratios that were significantly smaller than WT controls (31% smaller in the rostral dorsal hippocampus, 13-22% smaller among equal dorsal-ventral thirds of a caudal section). These results indicate that overexpression of APP or beta amyloid profoundly affects learning and memory and hippocampal volume. The results also indicate that eyeblink conditioning and quantitative MRI in mice may be useful assays to follow the progression of disease-related changes, and to test the effectiveness of potential therapeutics against Alzheimer's disease.
INTRODUCTION
Alzheimer's disease (AD) is the most prevalent of all age-related dementing diseases. It is associated with reduced hippocampal volume in humans (De Toledo-Morrell et al., 1997; Schuff et al., 1997) , and is definitively diagnosed after death by the detection of amyloid plaques and neurofibrillary tangles that exceed the normal age-related increase within the hippocampus and cortical association areas. Transgenic (Tg) mice that overexpress the amyloid precursor protein (APP) have been developed as model systems to examine the disease (Games et al., 1995; Hsiao et al., 1995) . Mice with the V717F transgene (Games et al., 1995) overexpress APP that is driven by a plateletderived (PD) growth factor promoter. These PDAPP mice have been shown to develop many pathological markers of AD, such as neuritic plaques, synaptic loss, astrocytosis, and microgliosis (Dodart et al., 2000; Games et al., 1995; Masliah et al., 1996) .
Cognitive deficits with this model system have been described using object recognition and the radial arm maze (Dodart et al., 1999b) , and in the water maze when the mice are required to learn a new hidden platform location on each successive day (Chen et al., 2000) . Similarly, Hsiao et al. (1996) found that mice with the APP695 Swedish mutation (Tg2576) 
